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Waiting and delays have a negative impact on business as it leads to 
loss of repeat business and customers. Operations managers are constantly 
seeking ways to reduce and possibly curb delays. This study looks at the 
feasibility of modeling as a means to curb delays and improve overall service 
delivery.  
This study asks one main question: Whether the process at Akornor 
can be modeled to provide management enough information to enhance 
decision making. Using observation and recording, data from Akornor was 
gathered on four different days. Fifty questionnaires were also administered 
to customers of Akornor to obtain customer related information. Findings 
from this study showed that 32% of customers who had to wait were most 
likely to leave and find other alternatives.  
Other findings showed that Akornor has average cashier service time 
of 0.69 minutes for both customers on the meal plan and customers who are 
not on any plan with Akornor. However, customers on staff discount have an 
average cashier service time of 0.72 minutes. Cumulative average serving 
time was 2.34 minutes. Akornor can be modeled but there will be difficulty in 
obtaining data on arrival rates. However, information on serve time and 
number of people in a queue is easier to obtain. 
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“Although your customers won’t love you if you give bad service, your 
competitors will.”   
- KATE ZABRISKIE (Stirtz, 2008) 
“The purpose of a business is to create a mutually beneficial relationship 
between itself and those that it serves. When it does that well, it will be 
around tomorrow to do it some more.”  
- JOHN WOODS (Stirtz, 2008) 
“A rose on time is more valuable than a $1000 gift that's too late.” 
-JIM ROHN (Stirtz, 2008) 
 
1.1 Background 
Time constraints affect each and every human being each day. One 
can never say that one has all the time in the world to spare. Professionals 
are constantly coming up with ways to help individuals better manage their 
time and achieve more tasks in a day. Operations managers also look at how 
operations can be optimized by reducing the time it takes to accomplish 
bottleneck tasks and activities. In the area of business, time is everything. 
Firms like Dell and Fedex take great pride in the fact that they have 
differentiated their brands by developing strategies that enable them deliver 
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consumers’ products and packages within the shortest possible time (Heizer 
& Render, Operations Management, 2007). “Service providers understand 
the premium that consumers place on time they view as wasted while waiting 
for the delivery of services. A customer waiting in line for service is 
potentially a lost customer. Studies show that up to 27 percent of customers 
who cannot get through on the telephone will likely take their business 
elsewhere” (Fitzsimmons & Fitzsimmons, 2000). In the article, “Service 
Process Design Flexibility and Customer Waiting Time” the authors (Sheu, 
McHaney, & Babbar, 2003), find ways of optimizing the service process 
design to shorten waiting time. They also discuss the opportunities offered by 
technology to improve the service design and customer service (Sheu, 
McHaney, & Babbar, 2003).  
The introduction of technologically advanced systems such as e-
ticketing, improvement in airport check-in processes and automatic toll 
booths have made huge impacts in reducing delays where ever they have 
been implemented. This paper finds ways of modeling wait times to enable 
Akornor Catering Services, (the primary operator at Ashesi University 
College, effectively manage their queues to facilitate decision making. It also 
seeks to help them manage inventory levels and know the quantity of food to 
make available at certain times of the day especially during peak times. This 
is to enable them prevent delays which could cause the loss of customers 





1.2 Problem Statement 
Time is a vital resource. This is the main reason why customers do not 
like being delayed when waiting in line to be served at a retail outlet or at a 
fast food joint. According to the article, ‘Waiting for Service: The Relationship 
between Delay and Evaluations of a Service’ (Taylor, 1994) by Shirley Taylor, 
customers see waiting as a negative experience. This perception of 
customers negatively affects the evaluations of a service and actually has 
adverse cost implications as well. A student class project estimated that at 
Akornor Catering Services, the meal provider at Ashesi University’s Cafeteria, 
“4 out of 10 customers leave Akornor in search of an alternative whenever 
there are delays. The firm loses an estimated GHC 2,240 to GHC 4,032 
annually as a result of customers who will leave if they are delayed (Boateng, 
Ojo, Okunade, & Quaynor-Mettle, Cost of Delays at Akornor Catering 
Services, 2012). This estimate was developed after observation of Akornor’s 
retail operations as well as survey conducted using questionnaires on 30 
customers of Akornor. These statistics reinforce the earlier statement; “A 
customer waiting in line for service is potentially a lost customer”.   




Figure 1: Field data- process of purchasing food at Akornor 
 
Even though firms know that delaying customers is costly to them, 
there are certain constraints that prevent them from reducing their waiting 
times to the barest minimum. A fast food joint in Ghana, for example, may 
attribute the delays of food delivery to the small number of staff they have. 
Even though this may be a contributing factor, there are other key factors 
that facilitate this phenomenon of delays. At Akornor Catering Services, a 
number of factors were discovered to have caused delays for customers 
(Boateng, Ojo, Okunade, & Quaynor-Mettle, Cost of Delays at Akornor 
Catering Services, 2012).This information was obtained after certain primary 
data gathering procedures such as interviews with the staff of Akornor, 
observation and surveys were conducted using questionnaires on 30 
customers of Akornor Catering Services. The 30 customer sample size was 
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obtained using the central limit theorem which states 30 as an ideal number 
for sampling. 
• The kitchen and the service outlet are quite a distance apart 
• The path to the kitchen is unpaved and dangerously steep 
• Staff in the kitchen are not aware when there is a shortage of food in 
the outlet hence they cannot foresee when to cook more food 
• Some customers are very indecisive in choosing food, hence they 
delay others in the queue 
• Staff forget to change the menu after a particular meal is finished from 
the outlet 
• Ordering is stalled and slowed because of power outages. 
 (Boateng, Ojo, Okunade, & Quaynor-Mettle, Cost of Delays at Akornor 
Catering Services, 2012) 
 




It is observed that these inefficiencies run through all stages of the 
ordering process; from the design of the kitchen system, to the 
indecisiveness of customers, to the lack of communication logistics for the 
staff. This may not be the case across all social contexts. “In McDonald’s 
restaurant, for example, the operations manager develops and establishes 
the process of cooking food items so that food is prepared using that method 
which helps them to maintain the speed and the quality of the food” (Jain, 
2010), (Heizer & Render, Operations Management, 2011).  
Ward Whitt in his article, “Improving Service by Informing Customers 
about Anticipated Delays” (Whitt, 1999) “introduces birth-and-death (BD) 
stochastic process models that can be used to study the performance of, and 
demonstrate the advantage of: (1) allowing waiting before beginning service, 
and (2) communicating anticipated delays to customers upon arrival (or 
providing state information to allow customers to predict delays)”. This is 
done in a bid to increase customer satisfaction and, thus, obtain more repeat 
business (Whitt, 1999). However, there exists the question of whether 
customers will be satisfied if the service delays for “too long” even if they are 
updated. This is because the main reason why a customer requests for a 
service is because he has a need which has to be met. If there are delays in 
meeting that need then the customer is most likely to be unsatisfied with the 
service and the firm will have to meet the cost of the delay. The gap that this 
project, “Modeling Wait Times At Ashesi’s Cafeteria” addresses is looking at 
how modeling can help Akornor to save “an estimated GHC 2,240 to GHC 
4,032 annually” (Boateng, Ojo, Okunade, & Quaynor-Mettle, 2012).  
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1.3 Significance of the study 
Firms seek to provide customers with experiences that will keep them 
coming back to patronize. For customers to come back to patronize a 
particular product or service, they must have a positive experience to 
prevent them from going to the firm’s competitors for business. This means 
that there are other costs that a firm incurs to provide a memorable service 
experience as well as costs it incurs when customers do not enjoy their 
service experience. This is important because, a firm might have great 
products or service packages which satisfy the needs of its target market but 
customers may not patronize them due to delays. The loss of customers is a 
major cost that a firm incurs if it does not take pains to address delays. 
There are also intangible costs such as loss of goodwill as there is a 
high possibility that customers, who have been dissatisfied due to a negative 
service experience, will denigrate the firm to other potential customers. This 
cost even affects not for profit businesses. Also, waiting is an uncomfortable 
experience for customers. Either consciously or unconsciously, a customer 
has a fixed time within which he expects a service to be provided. The speed 
of service delivery is definitely a factor that customers use to evaluate a 
service. This is why certain banks focus on speed of service to differentiate 
themselves. For instance, UT Bank uses the slogan “A loan in less than 48 
hours” (Joy FM, 2010). A company will not score high points on speed if a 
customer ends up angry due to the fact that his time has been wasted by a 
delay on the part of the service provider.  
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1.4 Need for the study 
There is a pool of research exploring ways of reducing or managing 
delays so as to improve the customer experience (Sheu, McHaney, & Babbar, 
2003) (Whitt, 1999). Unfortunately, there is little research exploring how 
delays can be avoided in context (Africa, Ghana). For any model to work, it 
must be designed to sync with the social context in question to function 
efficiently.  
For many students and faculty at Ashesi University, delays cost them a 
lot of time. This is because Akornor Catering Services is the main meal 
provider at Ashesi University, apart from other establishments such as the 
Essentials Convenience Shop and Manny’s Hill Café which sell provisions and 
serve drinks and snacks respectively. There are peak times when there are a 
lot of customers and these are mainly from 12:00pm to 2:00pm because this 
is lunch time for most staff and students. The large numbers of people who 
converge at Akornor at the peak periods is another cause of long queues. 
Staff at the cafeteria also find it difficult to alert the kitchen of shortages in 
food supply to serve the remaining customers. This causes a delay after the 
customers have ordered the food, because they have to wait for some time 
before they are served. This is because aside the unavailability of food, the 
same staff who serve customers have to go to the kitchen to get more food 
to serve the customers. 
The purpose of this study is to build on previous research done on 
Akornor Catering Services, the main meal provider at Ashesi’s cafeteria. The 
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previous research analyzed the cost of the delays at the cafeteria and 
suggested ways of curbing the situation. This study, however, seeks to 
gather enough information on the service process of Akornor so as to weigh 
the possibility and if possible, build a suitable generic model to estimate wait 
time at different times of the day at Akornor. This is to provide enough 
empirical knowledge for both customers and management of Akornor in 
terms of decision making. This project therefore seeks to identify alternative 
ways of solving the problem of delays characterized by long queues which 
refute the cause of serving palatable, affordable meals to students and staff 
of Ashesi University College. 
Through this research, the following questions seek to be answered: 
1. Can the process at Ashesi’s Cafeteria be modeled to give the service 
providers (Akornor) enough empirical information to reduce waiting time for 
customers? 
2. How can the existing service process be improved from the findings of the 
study? 
1.5 Hypotheses 
The following are the primary hypotheses of this project: 




2. Models will enhance decision making by allowing the firm to predict certain 
occurrences based on empirical knowledge and this will allow the firm to 
make more informed decisions. 
1.6 Definition of Terms 
• Model: The model is a collection of logical and mathematical 
relationships that represents aspects of the situation under study. 
Models describe important relationships between variables, include an 
objective function with which alternative solutions are evaluated, and 
constraints that restrict solutions to feasible values (Jensen, 2004). 
• Service Delivery: This is the execution of a service activity or 
procedure. 
• Delay or waiting time: There are many forms of waiting. However, 
this paper focuses on pre-process and in-process wait times. Pre-
process wait time is the time from which the customer is ready to 
receive a service to the time the service commences. In-process 
waiting is waiting during the process of a transaction (Taylor, 1994). 
• Customer satisfaction: Customer satisfaction is a part of customer’s 
experience that measures how the needs of the customer and 
responses of the service provider are collaborated and delivered to 
excel customer expectation. It is also the degree of satisfaction 
provided by the goods or services of a company as measured by the 
number of repeat customers. 
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1.7 Organization of the study 
• Chapter 2: Literature Review 
The literature review analyses the theoretical concepts of the research. It 
reviews existing literature on modeling and analyzes literature on customer 
reactions to delays. 
• Chapter 3: Methodology 
The methodology section describes the sampling methods and 
instruments used in this research. It describes the scope of the research, 
research strategy and design, data collection procedures the type of 
questionnaires to be used in this study. 
• Chapter 4: Findings and Data Analysis 
This section analyses the findings from the data gathered. It shows 
customer reaction to delays and how it affects the firm. It also provides 
information on queue times and service times at Akornor. It attempts to 
build a model using the model guidelines from the literature review. Tools to 
be used for this analysis are Microsoft Excel and Statistical Package for the 
Social Sciences (SPSS). 
• Chapter 5: Conclusion and Recommendation 
Solutions will be recommended based on the data gathered and analyzed 
as well as on the models used in this research and also based on whether or 




2.0 Literature Review 
2.1 Introduction and overview 
This research “Modeling Wait Time at Ashesi’s Cafeteria” builds upon 
previous research by students of the 2012 Operations Management class, 
Ashesi University College, on the Cost of delays at Akornor Catering Services. 
To be able to fully understand the demands of this study, a look at the 
theoretical framework of the study is most appropriate. The theoretical 
framework facilitates the understanding of the concepts behind operational 
modeling and facilitates the building of solid concepts to fully justify the 
model. It also enables the study of various perspectives from which scholars 
have proven this theory and suggests perspectives that would support the 
achievement of the objectives of this research. The chapter also discusses 
models built to manage various kinds of queues in various environments. It 
takes a look at the concepts and theories behind them and assess whether 
aspects of these concepts are applicable to this study.  
This aspect of the paper reviews the initial work “Cost of Delays at 
Akornor Catering Services” (Boateng, Ojo, Okunade, & Quaynor-Mettle, 
2012) that this study builds on and identifies useful information which is 
beneficial to this present research. Finally, the chapter looks at the modeling 




2.2 Theoretical framework 
According to the research, Cost of Delayed Service at Akornor Catering 
Services (Boateng, Ojo, Okunade, & Quaynor-Mettle, Cost of Delays at 
Akornor Catering Services, 2012), long queues serve as the major 
characteristic of peak times at Akornor Catering Services which are from 
12:00pm to 2:00pm. Studies on queuing and how to manage inventory are 
associated with operational research and management science. From these 
disciplines, the Little’s Law (Little & Graves, 2008) queuing theory was 
developed. This theory deals with queuing systems. “A "queuing system" 
consists of discrete objects we shall call "items" that "arrive" at some rate to 
the "system." Within the system, the items may form one or more queues 
and eventually ‘receive "service" and then exit”’. 
  Little’s Law queuing theory states that “under steady state conditions, 
the average number of items in a queuing system equals the average rate at 
which items arrive multiplied by the average time that an item spends in the 
system. Letting 
“L =average number of items in the queuing system, 
W = average waiting time in the system for an item, and 
A =average number of items arriving per unit time, the law is 
L=AW ”” (Little & Graves, 2008) 
P.M. Morse first proved the relation L =AW for several queuing systems 
(where L is the average number of customers in the system, A the mean 
arrival rate, and W the mean waiting time in the system) and commented 
that readers "might try their hand at showing under what circumstances this 
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simple relationship be-tween L and W does not hold." This theory was proven 
in 1961 when John Little wrote the paper "A Proof of the Queuing Formula: L 
=AW”. The law  
 
Figure 3: Schematic view of a queuing system (Little & Graves, 2008) 
 
The law has also been proven by other scholars such as Jewell (1967), 
Eilon (1969), and Stidham (1974) in the articles “A Simple Proof of L = AW” 
and "A Simpler Proof of L = AW” and “A Last Word on L = AW” respectively. 
Jewell made the assumption that the event where the system becomes 
empty is a recurrent event. By making this assumption, Jewell emphasizes 
that a system does not always have a constant arrival rate of discrete items. 
There may be times in the system where there are no arrival and times 
where the system will be busy with a high rate of arrivals. He therefore 
wanted to capture the reality of how systems really work by implying that a 
system marks the end of one event when it is emptied of all items. This 
event reoccurs when the system gets busy again when items arrive in it.  
In addition to the previous assumption, Jewel also makes assumption 
that the times between events are mutually independent random variables 
having the same distribution. This follows from the first assumption which 
states that the event where a system becomes empty is a recurrent event. 
This assumption asserts the mutual exclusivity of events. It reinforces the 
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uniqueness of events even though they may have the same kind of 
distribution. These assumptions made by Jewel in his proof of Little’s Law are 
known as the renewal theory (Eilon, 1969). 
By stating these assumptions, Jewell studies a system which may be 
pre-emptive and sometimes unsteady. This slightly contrasts Little who 
assumed a constantly steady and non-pre-emptive system. The vocabulary 
used in Jewell’s proof gave it an advantage over Little’s Law. This is because, 
it was more easily understood as it used jargons of queuing theory instead of 
measure theory stochastic processes quoted by Little’s Law.  
Eilon’s work “A Simpler Proof of L=AW” (Elion,1969) presented a 
simple proof of L=AW that did not depend on arrival-or service-time 
distributions, on the number of servers in the system, or on the queuing 
discipline. He employed a more intuitive approach to Jewell’s work and 
looked at the effect of infinity on the formula by using limits.   
Little’s Law has been applied extensively in operations management 
concepts. This is because concepts such as lean production and Just-In-Time 
(JIT) production are built with the primary aim of minimizing waste and 
increasing speed with the aim of assessing customer needs and meeting the 
needs of the customer in every stage of production. These production 
methods are carried out in an environment where there is forced problem 
solving as well as employee empowerment. Definitions of waste are viewed 
from the customer’s point of view as anything that does not add value. 
(Heizer & Render, Operations Management, 2007) Little’s Law enables the 
industry to make specific and accurate calculations of the variables such as 
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inventory and lead time so as to achieve the objectives of minimizing waste 
and increasing speed.  
In the concept of operations management, the variables: 
L = AW 
in Little’s Law have been tweaked to become  
TH= WIP/CT. 
Throughput (TH): "The average output of a production process (machine, 
workstation, line, plant) per unit time,"  
Work in process (WIP): "The inventory between the start and end points of a 
product routing," and 
Cycle time (CT): "The average time from release of a job at the beginning of 
the routing until it reaches an inventory point at the end of the routing (that 
is, the time the part spends as WIP)." Cycle time is also referred to as flow 
time, throughput time, and sojourn time, depending on the context.” (Little & 
Graves, 2008)  
Little’s theory has been applied in contexts such as retailing, email, toll 
booths, banking and housing. The law is applied wherever concepts of 
queues exist and therefore provides a theoretical foundation for “Modeling 
Wait Times at Ashesi’s Cafeteria”. Over the course of this research, the law 
will be modified as and where applicable for the benefit of the study.  
2.3 Delays and wait time: Effects on the customer experience and 
customer evaluations of a service 
In the article, “Waiting for Service: The Relationship between Delay 
and Evaluations of a Service” by Shirley Taylor, the author describes the 
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various types of waits. She identifies three kinds of waits: the pre-process 
wait, the in-process wait and the post process wait. The article also explains 
how delays cause the buildup of emotions like anger and uncertainty in 
customers based on various factors surrounding the delay. In this study, 
Shirley builds the wait experience model, which assesses the effects of delay 
duration, reasons for the delay, and extent to which the delay affects the 
customers.it also analyzes the reactions of customers to delays and its 
impact on evaluations of a service. To test this model, the author carried out 
an empirical test on delayed airline passengers. The results of the test 
revealed that delays do affect service evaluations. Delays not only affect 
customers negatively; it also negatively influences their responses to service 
evaluations. 
 






 From Taylor’s article, it is observed that delays play a negative role on 
the customer service experience. The article is useful to this research 
because it gives insight into the classification of wait times. A wait experience 
model has also been developed in the article showing the relationships 
between each of the variables from the hypotheses in the article.  
The article by Shirley Taylor proves that delays stirs up negative 
emotions among customers and adversely affects evaluations of a service. As 
stated previously, Shirley develops hypotheses which she uses to explain the 
relationship between delays and service evaluations, which are presented in 
the wait experience model (figure 3). Some of these hypotheses are; 
“H5: As uncertainty and anger increase, evaluations of punctuality and 
overall service performance will decrease.” (Taylor, 1994) 
“H6: The more the delay cause is perceived to be controllable by the 
service provider, the more anger the customer will feel.” (Taylor, 1994) 
“H7: The more common the delay cause is perceived to be, the more 
anger the customer will feel” (Taylor, 1994) 
In context, these hypotheses are also justified by showing that Akornor loses 
revenue as a result of delays caused by a number of challenges facing the 
catering service.  
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2.4 How to model 
Building a mathematical model has certain criteria and conditions. “An 
introduction to mathematical modeling” (Sutharssan, 2011) gives insight into 
how to build mathematical models. According to this paper, the state of 
knowledge on the system and how well the modeling is done play a major 
role in achieving modeling objectives.    
First of all, mathematical modeling develops scientific understanding 
through quantitative expression of current knowledge of a system. It also 
shows the variables which we need more information from as well as what 
we do not know about the system. Modeling tests the effect of changes in a 
system and facilitates strategic decision making by managers and planners. 
(Sutharssan, 2011).  
This research seeks to achieve all these objectives. However, the main 
objective is to gather empirical data which can be of use to the modeling 
process, to aid in decision making and planning activities by managers of 
Akornor Catering Services. 
 The paper also gives criteria for classifying models in broad categories. 
The paper states models are divided based on the following criteria: 
• The type of outcome they predict: Deterministic models have one 
outcome from the beginning to the end while statistical models predict 
varying probabilistic outcomes. These are said to be stochastic models. 
• The level of understanding on which the model is based: This 
considers the organizational hierarchy under which the system is being 
modeled.  This gives rise to empirical and mechanistic models. 
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Empirical models make use more of quantitative data and do not make 
too much reference to theories while mechanistic models make use of 
theories to explain the mechanisms through which changes occur at 
the various levels of the hierarchy.   
From these criteria, there are two broad divisions, 
deterministic/stochastic and mechanistic/empirical. The deterministic model 
cannot be stochastic but can either be empirical or mechanistic. The paper 
also makes mention of system models which are built from sub models which 
describe the essence of interacting components. For this research, the 
models that will be developed will be stochastic and empirical. This is 
because while the research will make use of varying data across various 
contexts, it will also rely heavily on the quantitative data obtained from the 
findings of data gathering. 
“An Introduction to Mathematical Modeling” (Sutharssan, 2011) also 
breaks down the process of modeling into four stages. These are the 
building, studying, testing and usage stages. These stages are iterative and 




Figure 5: Stages of modeling (Sutharssan, 2011) 
 
Finally, the paper suggests times when it is advisable to model and 
when modeling is unnecessary. According to the author, modeling is most 
profitable when the interactions between components of a system have been 
studied, but the system has not yet been considered as a coherent unit. If a 
small number of interactions are known, it may be possible to estimate them 
from studying the system as a whole. In the end, it is generally necessary to 
sketch out the structure of a model and see how many gaps there are in our 
knowledge. It is time to stop modeling either when the goals of a modeling 
project have been achieved, or when there is a dearth of information of a 
sufficient quality” (Sutharssan, 2011).This means that modeling aspects of 
the whole unit of Akornor’s process is the best way to model and not the 
whole unit as a whole. This enables the in depth study of the system and 
reduces the level of complications that could occur if the whole system were 
to be studied.  




Ward Whitt (Whitt, 1999) makes use of birth-and–death (BD) 
stochastic process models to explain the advantages of informing customers 
about anticipated delays and allowing waiting before service. The context 
used in this research is a telephone call center.  The birth of the process is 
where customers enter the system (N+ 1 where N= number of customers 
arriving at the system) and death is where a customer leaves the system (N-
1). It also makes use of the Poisson process which counts the number of 
events and the time that these events occur in a given time interval. It uses 
the stochastic processes to make comparison between two models to explain 
two phenomena; balking and reneging. These two phenomena occur when 
the customer does not receive information about the delay before waiting. 
 Balking is the event where a customer leaves the system immediately 
when a server is not immediately available. Reneging is the event where a 
customer waits for a while and abandons the system after waiting for an 
amount of time. According to Whitt, every customer has a delay threshold—
an amount of time within which they are willing to wait before a service 
begins. Based on the type of customer and their functions, the delay 
threshold varies. However, for the sake of simplicity, a fixed amount of time 
is given for every customer. This occurrence was factored in to the first 
model which used a Poisson process to determine a constant arrival rate, the 
number of servers and the room size the probability of reneging or balking. 
The second model looked at when the customer was given state information. 
Time dependence was factored in and determined reneging because it was 
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assumed that the customers could leave after a while if the delay took longer 
than anticipated. 
 In the article, “Using panel methods to model waiting times for 
National Health Service surgery” (Martin & Smith, 2003), the main health 
provider in the UK, the National Health Service (NHS) focuses on 
appropriately scheduling surgery patients on the waiting list to available 
surgeons. The procedure of scheduling patients to available surgeon is one of 
the most feasible methods of reconciling demand and supply of health care 
as customers do not pay at the “point-of–sale” but rather use health 
insurance. The dataset gathered for this research was based on the hospital 
episode statistics (HES) system. Average waiting time was calculated for 
each gender, age sex and specialty. Another variable known as utilization 
was calculated for episodes for each small area.  
“The economic model of demand on which this work is based is set out 
by Martin and Smith (1999). In summary, it presumes that the demand for 
NHS in-patient treatment depends on the perceived waiting time, clinical 
needs and the supply of other health services: utilization demand=f {waiting 
time (-), need (+), family practitioner supply( ?), provision of private in-
patient beds (-)}. The model basically matches the demand for the health 
services to their availability or supply and schedules patients according to 
urgency of treatment, age, geographic locations and other relevant variables. 
This model can make predictions even though it heavily relies on empirical 
hospital data. This is in contract to the context of “Modeling Wait Times At 
Ashesi’s Cafeteria” because variables such as surgery and recovery duration 
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can be predicted. However, at Akornor, variables such as average arrival 
time will be difficult to predict even with empirical information due to the 
nature of business. (Martin & Smith, 2003) 
2.6 Review of previous research 
The research paper, “Cost of delayed service at Akornor Catering 
Services” (Boateng, Ojo, Okunade, & Quaynor-Mettle, Cost of Delays at 
Akornor Catering Services, 2012) is a student project which assessed the 
financial losses the firm made whenever customers were delayed.  It states 
some of the causes of delays at Akornor Catering Services and shows their 
effects on the customers and the reactions of the customers to these delays 
by providing primary data using surveys from customers at Akornor. Some of 
the effects include financial losses which come as a result of displeased 
customers who leave the queue due to waiting for long periods of time. It 
also analyses feedback from clients to improve the situation at Akornor and 
examines the feasibility of these ideas given certain constraints such as time 
and financial constraints.  
 However, even though it gives us a fair idea of the processes at 
Akornor, some of the facts presented are unsupported with the absence of 
the necessary evidence. For instance, the statement “Many students are 
virtually at the point of exasperation each day they visit Akornor because 
they get their meals relatively late” (Boateng, Ojo, Okunade, & Quaynor-
Mettle, Cost of Delays at Akornor Catering Services, 2012), is unfounded as 
the evidence has not been presented in the form of survey results from 
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students to prove that. The research undertaken in this thesis aims at 
bridging the gaps in the previous research to provide accurate data that will 








This methodology outlines the research procedure and guidelines 
regarding modeling wait time at Ashesi’s Cafeteria research. Based on the 
review of literature, the theoretical basis of the study was Little’s Law. This 
theorem has been applied extensively in operations management and in 
operational research.  However, Little’s Law was modified to include certain 
variables and parameters that will help define the process in detail such as 
the type of customer and the time of day. 
3.2 Variables  
To find all the variables for L=AW, we needed to define certain variables 
and parameters. 
• Time of day: This shows the time of day when the service is being 
delivered. It was grouped into morning, afternoon and evening. It was 
also sub divided into time slots reflecting the schedule of lectures at 
Ashesi University. This parameter helped to determine the peak times 
at Akornor. There were also variations of service time depending on 
the time of day. This is therefore an important parameter which will 
help us determine the average time it takes to serve customers.  
• Arrival rates of customers: This independent variable specifies the 
rate at which customers arrive at Akornor. The unit of measurement is 
people per hour.  
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• Type of customers: This variable specifies the serve time at the 
cashier for the different categories Akornor’s customers. It also 
determines queue time. 
• Number of staff serving: This shows the number of staff serving at 
the serving window at a given point in time. This determines the serve 
queue time. 
• Serve time: This independent variable is bound by time of day and 
the type of customer and it is measured in minutes. It shows the 
amount of time it takes to serve a customer.  
• Queue time: This shows the amount of time spent in a queue by 
various customers. This variable is dependent on the serve time and 
also the type of customer. 
3.3 Research Design 
This research employed both quantitative and qualitative research 
procedures. The quantitative aspect of the research involved a number of 
methods. This aspect of the research states the necessary techniques to use 
to gather the kind of data needed on Akornor’s processes. The correct 
research design will provide clear steps to collecting data on Akornor and 
enable the correct data to be collected. 
3.3.1 Quantitative data 
1. Gathering data on arrival rates and waiting time: The researcher 
visited Akornor Catering Services on four different occasions to collect the 
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data. These were on 25th January 2013, 1st February, 2013, 8th February 
2013, and 12th February 2013. 
The arrival time of Akornor’s customers was anonymously recorded. 
Their exit time was also recorded after they received their meal. Waiting time 
was recorded as the time they spent in the queue to the cashier where 
orders were placed. The anonymity was to help save time and also to ensure 
that customers went about their business uninterrupted and in their most 
natural state to ensure that the data was accurate. Due to some constraints 
with research personnel and technology, sample units were randomly 
selected using accidental and purposive sampling procedures. Customers 
who were spotted arriving at Akornor as the researcher finished timing one 
sample became sample units “accidentally”. However, purposive sampling 
was used to sift sample units in terms of their relevance to the research. For 
example, some customers retuned their tickets to cancel their order after 
they had reached to serving window. These customers ceased to be sample 
units because their input was no longer relevant to the research.  
 2. Service Time: This is the estimated amount of time it takes for 
each customer at the counter to be served. Service time was recorded by 
timing customers as they placed their orders at the cashier and also when 
they presented their tickets to one of the staff at the serving window. The 
time was recorded using mobile phones with timers and an iPod. 
Other data recorded at Akornor were the number of people in queue 
before the sample unit, the serving window number, the number of servers, 
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number of people in the serving queue and comments—stating the type of 
customer and unusual events that happened as the customer received his 
order, for example, food finished. 
The quantitative aspect of this research was gathered only on 
weekdays. Upon observation, Akornor has a majority of its customers on 
weekdays since it is a meal service provider for a university where majority 
of the students go home on weekends and faculty and staff do not reside on 
campus. The time of data collection was over the whole day (from 8:00 am 
to 8:30pm). The kind of events studied were mostly routine events, 
customers and staff of Akornor going about their normal day-to-day 
activities. The setting of the research was at the workplace which is Ashesi’s 
cafeteria. Recording was done using codes at the comments section (see 
appendix) for example for the types of customers, MP for meal plan, SD for 
staff discount and N for customers who were neither on the meal plan or on 
the staff discount. 
3.3.2 Qualitative Data 
The qualitative aspect of the research sought information on Akornor’s 
customers. The survey was structured in the form of questionnaires with 
semi standardized to standardized questions. Close-ended questions were 
mostly used to extract specific data from respondents. Accidental sampling 
procedures were used with personally handed out questionnaires. This was 
done to explain confusing aspects of the questionnaire to respondents. The 
questionnaire required the expected waiting times of the customers, times 
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where they are most likely to find queues, reactions to queues and delays at 
Akornor, optimal queue length as well as other information which may be 
useful to this research such as their meal plan status (see appendix). 
Observation also played a major role in this research.  The system at Akornor 
was observed and from this the process of serving customers at Akornor was 
determined.  
3.4 Population 
The target population was customers of Ashesi’s Cafeteria. This is 
because the cafeteria is the focus of study and included faculty, staff, 
students and visitors of Ashesi. However, the sample population was limited 
to Ashesi students for qualitative data gathering since they are the largest 
group of Akornor’s customers. They are also the only group of Akornor’s 
customers who are on the meal plan; a constant source of revenue for 
Akornor. The number for the questionnaires was limited to 50. This is 
because a minimum of ten students from each year group were expected to 
fill the questionnaires to make the data representative enough. 
3.5 Sampling Strategy 
This research made use of non-probabilistic sampling procedures. 
Accidental and purposive samplings were used throughout this research. This 
was due to lack of information on the major chunk of Akornor’s population 
which are the students. Due to the lack of personal information of the sample 
units, example, their names and year groups, probabilistic random sampling 
could not be used to determine which respondents to approach and use in 
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the research(especially for qualitative data). Nonetheless, the results 
represent a majority of the target population which was the main aim of the 
surveys. 
3.6 Data collection procedure 
Since the spring semester of the 2012/2013 academic year started in 
January 2013, data collection began 25th of January 2013 and ended on the 
21st of April 2013. Quantitative data was gathered before qualitative data. 
For the quantitative data, every day was further divided in to three parts: the 
morning, afternoon and evening. The time divisions were as follows  
• Mornings: 8:00 am to 11:50 am 
• Afternoon: 11:50 am to 4:40pm 
• Evenings: 4:40pm to 8:00 pm. 
This was done according to the schedule of Ashesi’s lecture times. The 
day was divided into 3 sections to enable the data collected to reflect the 
situation at Akornor. For example, the average serve time for the breakfast 
period differed from lunch time as meals sold took different amounts of time 
to serve. Also in the morning there were two serving windows depending on 
what one wanted to buy and one was more frequently used in the morning 
than at other times of the day. Sample units were times throughout the 
process (see figure 1). Tools used to record were pen and paper and personal 
computers. The timers were obtained from mobile phones and an iPod. The 
quantitative data was entered into a Microsoft Excel spreadsheet. 
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Qualitative data was collected on Thursday, 21st March, 2013 from 
6:30pm to 8:00pm. This time was selected because students had closed from 
lectures but could be easily located at places on campus such as the 
cafeteria, lecture halls, computer labs and the library which were the places 
the questionnaires were handed out. At this time, they were less stressed out 
and had time to fill the questionnaires. Filling time took three to ten minutes 
because the questions were straightforward. The researcher was also present 
to explain any confusing questions to the respondents. Qualitative data was 
entered into a Statistical Program for Social Sciences (SPSS) table and 
graphs and tables were generated from the software. 
3.7 Data Analysis Tools 
The data was analyzed with the use of Microsoft Excel and Statistical 
Program for Social Sciences (SPSS) software. The data was presented using 
tables, charts and graphs to assist in the data analysis.  
3.8 Constraints 
• Technological constraints- Technologically advanced procedures 
would have facilitated data collection procedures- especially for arrival 
rates. Fortunately, there was access to devices such as phones, iPods 
as timers and personal computers for recording. However, the denial 
of access to sockets made it difficult to charge the laptop. 
Unfortunately, crude measures of data collection (pen and paper) 
which were more reliable were used and the data was entered into the 
computer later.  
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• Participation- A few sample units were unwilling to participate in 
answering the questionnaires. However, this was not a major 
constraint since the time lost was insignificant to the overall research.  
• Time constraints- There was not enough time to test the model. 
However, data collection section of the research may take more time 
than anticipated to gather all the data needed to draw sound 
conclusions.  
• Access to relevant data- The lack of data of the students from the 
registrar made it impossible to use simple random sampling 
techniques which would have made it easier to generate respondents 
for the questionnaire and also follow up when more information was 





4.0 Findings, Analysis and Modeling 
 
4.1 Overview 
From our methodology, we found efficient ways of obtaining data from 
Akornor on waiting time, service time and the service procedure and process 
at Akornor. We also found out the preferred waiting time of customers and 
how much time they actually spent at Akornor (see appendix 5). We also 
found data which allowed us to estimate at the various times of the day, how 
much Akornor loses when queues are “too long” in the customer’s opinion. 
Most of this data gave us the necessary information needed to model waiting 
times at Ashesi’s Cafeteria. This will be represented in the form of graphs, 
tables and charts. The aim of this data gathering procedure was to gather 
enough data to give us information on Akornor’s processes, customers and 
their preferences and data on the variables to be used in building a model for 
waiting time at Ashesi’s Cafeteria. 
4.2 Gender and preferences 
 
Table 1: Field data - Gender and meal plan distribution 
Gender and meal 
plan 
2013 2014 2015 2016 Total 
males 8 9 4 4 25 
females 6 7 6 6 25 
meal plan 0 0 1 6 7 
% on meal 





Table 2: Field data- Gender and meal plan distributions 
 
   meal_plan 
   yes no 









From the table 1 above, the ratio of males to females was 1:1 or 50% 
males and 50% females. Percentage of males and females on the meal plan 
was 8% to 6%. This totals 12% on the meal plan with 88% off the meal 
plan. This means that Akornor generally has little detailed information on its 
clients since there are few students on the meal plan. Students on the meal 
plan provide vital information such as their name, year group, student id 
number and their purchases can be tracked. 
Since Akornor does not have such information for most of its clients, 
tracking may only be done for purchased items but not for customer’s 
individual details. This means that they are only be limited to making choices 
for individual customers. However, the small number of customers on the 
meal plan should not deter management from finding out more about these 
customers. Finding out about the customers preferences and suggesting it to 
them once in a while gives the customer a sense that they are valued by the 
company and this will make the customer want to remain on the meal plan 
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for the remaining years in school. Also, from the data, customers on the 
meal plan are either in their first or second year so this buttresses the point 
made early on. It is also observed from table 2 that there are more males 
than females on the meal plan. 
4.3 Waiting time and queue length 
 
Table 3: Field data- What number of people would make a queue too long at 
Akornor? 
  
What number of people makes a queue 









people other total 
 count 4 33 8 4 1 50 
% of 
responses 8 66 16 8 2 100 
 
According to the research carried out, majority of the respondents 
stated that a queue of 10 people was too long for them to join and this might 
force them to consider alternatives other than join the queue. Alternatives 
include leaving and coming back or leaving and finding an alternative. From 
the data displayed on the data gathering spreadsheet, the number of people 
in a queue ranged from 0 to 5 people on average. This means that customers 
of Akornor are most likely to find queue lengths acceptable since a majority 
of them state that a queue would be too long if it had 10 people in it.  




Table 4: Field data- Reaction of customers to long queues at different times 
of the day 
Generally, what would you do if a queue was too long 
              
  wait 





leave and find 
an alternative N/A total 
breakfast 2 8 15 16 9 50 
lunch 12 7 11 18 2 50 
supper 16 6 7 14 7 50 
 
This table shows the actions that customers of Akornor take when they 
are faced with queues at different times of the day-- (see appendix 8 for 
percentages). From the table, they would leave Akornor if the queue was too 
long. This means that Akornor would have to work on either maintaining 
smaller arrival rates or increasing speed of service in order not to lose 
customers. The former will obviously be almost impossible to carry out but 
the latter is quite feasible because the speed of the staff will mean that the 
queue will move fast and that the length will reduce at a fast rate. This will 
make customers stay in the queue. In this research therefore, 
recommendations will have to be made to the management of Akornor to 
help them increase the speed of service. 
4.5 Data discrepancies 
• Time of data collection: The time of data collection may cause some 
deviations in data. This is because, at the early stages of the data 
gathering period- first two days, a significant majority of Akornor’s 
clientele (especially those on the meal plan, see table 1) - were on 
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break for the first two days. As a result, the data, specifically queue 
lengths, may not totally reflect the true nature of events at Akornor. 
This is to say that queue lengths may be much longer than as seen in 
the tables. This may affect the statement made about acceptable 
queue lengths for customers.  
• Arrival time: To build the model, the average arrival rate needed to 
be calculated by finding arrival rates for the various time periods of the 
day and finding the cumulative averages. However, there was a 
challenge with finding the true arrival rates. This is because Akornor 
Catering Services is an establishment which provides services and 
unlike a manufacturing firm, arrival rates of products to the system 
are much more difficult to compute.  
Also, there was also a difficulty in gathering data for the arrival 
rates as discussed in the methodology. The lack of research assistants 
and the necessary technology as well as lack of that information from 
management made the work time consuming. This was an obstacle to 
finding data on arrival rates. In the future, management must 
endeavor to keep important information such as duplicate copies of 
receipts as well as other necessary information or document those 
using electronic means for easy retrieval and use. 
4.6 Modeling  
The main research question was whether enough information can be 
gathered to allow us make predictive decisions based on empirical data from 
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Akornor. Modeling helps us to simplify the process using a mathematical 
formula. 
In Chapter 2, some literature reviewed contained information on the 
modeling process. There are 4 main (iterative) steps in mathematical 





 (see figure 5) 
These main steps have been broken down into smaller ones in the next 
section. It must be noted that due to time limitations, some steps in the 
modeling process were carried out before others. For instance, data was 
collected before the model was built. 
4.6.1 Real-world problem 
Akornor Catering Service is a catering establishment that serves 
members of the Ashesi Community with breakfast, lunch and supper. In the 
process of purchasing food, customers place their orders and obtain a ticket 
from the cashier after payment. The customer then moves to a serving 
window to be served. The queue at Akornor sometimes becomes very long 
especially during lunch and this deters some customers from buying food 
from the place. During other hours of the weekday, weekends and national 
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holidays, there are hardly queues at Akornor. When someone comes to 
Akornor to purchase food, about how much time will he spend till he is 
served?  
Key words: waiting time, food, queue, service time 
4.6.1.1 Restating the problem 
What is the estimated amount of time a customer will spend until 
being served at Akornor? 
4.6.2 Make assumptions 
Assumptions help to determine the dependent and independent 
variables. The independent variables are those that can be controlled by the 
experimenter while dependent variables show the effect of the independent 
variables. Assumptions also help the modeler to know which variables to find 
more information on and whose information do not affect the modeling 
procedure significantly. Listed below is the list of defined variables used in 
this model: 
1. Customers: The number and type of customers at any given point will 
affect the results of the data therefore more information is needed on them. 
The types of customers include: 
• Meal Plan (a): This customer is on the meal plan (pre-paid food 
service). He is most likely to be in 2016 (first year) and is a regular 
customer at Akornor at all times of the day. He uses his student ID 
card to make his purchases.  
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• Staff discount (b): This customer is either a member of staff or faculty 
at Ashesi University College. By virtue of this, he is entitled to a fixed 
amount of discount on his meals. He has to sign on a log sheet before 
he places his order when he arrives at the cashier. 
• Normal (c): This customer is not on any type of plan or financial 
arrangement with Ashesi. He is most likely to be in either his third or 
final year (2014 or 2013).  
2. Staff of Akornor: The number and availability of staff will affect the 
results of the data therefore more information is needed. 
3. Menu: Since Akornor is the main meal provider, this variable is unlikely to 
be significant. 
4. Number of serving windows (W): Depends on the foods being served 
and the existing situation. 
5. Number of servers (S): Depends on availability of staff, affects wait 
time. 
6. Time of day: Helps estimate the waiting time and is significant to the 
study therefore more information is needed. The time of day is classified 
into: 
• Morning(M)- from 8:00am to 11:50 am 
• Afternoon(A)- from 11:50 am to 4:40 pm 
• Evening(E)- from 4:40 pm to 6:00pm 
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7. Type of day (T) (weekday, weekend, vacation): Helps estimate 
waiting time, therefore more information is needed. 
8. Service time: This is the time it takes for a customer to be served. This 
happens at two main places (bottlenecks): the cash register and the serving 
window.  
Below are average service times computed from data gathering: 
Table 4: Field data- Cashier Service time 
Average serve time data over the 4 day period 
  morning afternoon evening   
Average 1.75 1.95 3.33   
 
Table 5: field data- Average service tome at serving window 





  morning afternoon evening   
Average 1.75 1.95 3.33   
 
9. Queue time (Q): Dependent variable which shows the amount of time a 
person will spend in a queue. 
4.6.3 Formulate Mathematical Problem 





Queue time = time to serve one customer (normal, meal plan or staff 
discount) * number of customers in cashier queue + time to serve one 
customer (according to time of day) * number of customers in serve queue. 
Q= c(a)+s(b) where 
Q = Queue time, c= average cashier service time, a= number of customers 
in cashier queue, s = average serving window service time, b = number of 
customers in serve queue. 
4.6.4 Solve the Problem 
The solution to this problem was presented in figure 6 below using Microsoft Excel  
 
Figure 6: Model snap shot 
 
4.6.5 Interpret the solution 
From figure 6, we observe that from a queue combination of 5 normal 
customers, 0 meal plan customers and 0 staff discount customers, there will 
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be a total queue time of 3.45 minutes (queue number 1). This is done with 
the assumption that there is only one cashier and there are no unusual 
customers and no one cuts the queue. 
4.6.6 Verify the model 
Even though the model gives an estimation of the cashier queue time, 
looking at the different customers, there are certain limitations 
First of all, it does not take into consideration the positions of these 
customers in the queue. 
It also does not take into consideration, the probability of unusual 
events, for example, when someone returns a ticket while the cashier is 
serving someone in the queue. 
It also does not consider the whole process in totality. However, in “An 
Introduction to Modeling” (Sutharssan, 2011) , modeling an aspect of the 





5.0 Recommendations and Conclusion 
5.1 Overview 
Throughout this research, we learned that waiting does lead to loss of 
business. Companies which do not develop strategies to combat undue 
delays for their customers are most likely to lose out to companies which 
battle delays. From data gathering and a review of relevant literature, we 
found certain components of Akornor’s processes that significantly affect the 
quality of Akornor’s service.  The recommendations made in this chapter 
have a direct influence on these variables which will lead to an overall 
increase in service delivery. 
5.2 Recommendations 
5.2.1 Staffing recommendations 
1. Reduce the time the bottleneck processes take. 
It was observed from the serve time that staff should be trained to 
serve within a specified amount of time. Staff serving should be 
trained to serve. From the data gathered, cumulative average serve 
time was 2.34 minutes. This was influenced by cumulative average 
serve time for the evening period which has large numbers of serve 
time due to the fact that food is mostly heated which takes an extra 
minute. If the staff reduce their serve time by 0.50 minutes or 30 
seconds, average wait time will reduce to 1.84 minutes which will 
positively affect the serve queue. Also if the cashier served the 
46 
 
different categories of customers within a specific amount of time, the 
cashier queue would move much faster. Since the time of the 
bottlenecks in the system have been reduced, the time of the whole 
system would reduce considerably. This goes ahead to encourage 
customers to stay in the queue even when the queues are long 
because they know the rate at which the staff work.  
 
2. Positioning and repositioning of staff. 
It is observed that there are two serving windows at Akornor (i.e. 
where customers are served their food): one which mostly serves 
breakfast and the other for lunch and supper. Depending on the time 
of day, one becomes busier than the other. It is therefore 
recommended that staffs are moved over to the busier serving window 
to help with serving depending on the time of the day. Customers who 
may need service from the other serving windows can be attended to 
upon request. This will improve the efficiency of staff. 
 
3. Kitchen staff should bring the food from the kitchen instead of 
serving staff leaving customers unattended to especially when queues 
are very long. Kitchen staff should be notified when a particular food 
item is getting short and quickly refill the serving dishes. It is 
recommended that the responsibility of serving staff is solely to serve 
customers and inform the kitchen of food shortage while the kitchen 
prepares and supplies the food to the serving window. Depending on 
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the availability of the food at the kitchen, the state of readiness of the 
food item and the nature of the path (a steep, unpaved path) 
(Boateng, Ojo, Okunade, & Quaynor-Mettle, Cost of Delays at Akornor 
Catering Services, 2012) to the kitchen fetching food from the kitchen 
can take from 5 minutes to 1 hour according to customers of Akornor. 
A reason for this is that the cashier may take an order for a customer 
without knowing that some or all the components of the meal are 
finished at the server window.   
According to Shirley Taylor (Taylor, 1994), this type of wait is 
an in-process wait. With an exception to pre-scheduled waits, the 
customer feels uncertainty and associated feelings of uneasiness and 
anxiety. As the delay time increases, there is an array of reasons for 
the delay, and the customer experiences feeling of anger. This is 
because he feels an injustice has been done to him because he is 
being punished for the inefficiencies of others. This leads to negative 
evaluations of the service. (Taylor, 1994) At Akornor, customers may 
react by cancelling their order or lashing out at staff. This can simply 
be avoided through communication between the cashier, who stands 
beside the serving window, and the serving staff. Simply informing 
customers of the foods that are in short supply can enable the cashier 
to either inform the kitchen to promptly replenish supply or to inform 
the customer of the state of the meal and recommend that the 




5.2.2 Operational recommendations  
1. The serving window for breakfast can be used during lunch time to 
serve customers. Since the breakfast serving window is usually free 
during lunch, food on the lunch menu may be served from there. This 
will prevents overcrowding of the other serving window. It can also 
create space for additional dishes to be added to the menu. The type 
of meals can also be categorized especially during peak times. For 
example, local dishes may be located at one window while other 
foreign dishes are served at another. 
 
2. The heating of food takes about a minute which extends serve time 
especially in the evenings. This occurrence prolongs waiting time in the 
serve queues and leads to anxious, dissatisfied customers who may 
leave after a while. It is therefore recommended that Akornor Catering 
Services invests in burners under the serving dishes or the hot water 
alternative to prevent them from spending an extra minute heating 
food for each customer. 
3. Provide necessary logistics to inform the kitchen of shortages. The 
catering service needs logistics such as phones or a kanban1 an alarm 
linked to the kitchen to inform them that there is a shortage of food in 
the serving area. This is so that staff will no longer have to walk from 
where they are serving the kitchen to get food. This is also to inform 
                                                             
1 1. Order card- in the just-in-time manufacturing and stock-control system, a card bearing an order for 
goods, sent to a manufacturer or supplier -- Encarta Dictionary: English(North America) 
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the kitchen staff well ahead of time so that they prepare that particular 
food item if it is also finished in the kitchen. 
 
4. Akornor makes use of an electronic payment system as well as the 
use of computers (especially for customers on the meal plan). Upon 
observation, this system at least keeps the count of customers that 
make purchases over the course of the day. It is therefore 
recommended that the firm makes considerable use of information 
from the database. If this information is not found in the database, it 
can be modified to include the following data which will greatly help in 
managerial decision making. This includes information such as  
• Meals that are in high demand from the different types of 
customers.  This is to facilitate menu planning decisions at 
different times of the academic calendar. 
• Number of plates of food served in a day. This is to predict sales 
for subsequent days all things being equal 
• Peak times on various days 
5.2.3 Possible strategies to apply to make customers wait 
Inasmuch as management of Akornor Catering Services needs to 
implement measures to reduce or curb delays, there may be situations where 
waiting is inevitable for customers. Below are recommendations to prevent 
customers from leaving to search for other alternatives or from waiting a 
while and leaving.  
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To make customers wait… 
• Inform customers about anticipated delays. 
According to Ward Whitt, customers are willing to wait an 
amount of time before receiving service. Giving customers 
enough details on the cause of the delay and how long it is likely 
to take will help better manage delays. It works for server and 
telephone queues and it may also work for customers waiting in 
a queue.  
• Regularly update customers on the state of their order 
Notifying customers about updates on their order lets them 
know that the firm is interested in their presence and more 
importantly in doing business with them. On the contrary, 
allowing customers to wait without giving them any state 
information will make customers feel like they have been 
forgotten and if the delay is too long they may decide to cancel 
their order and leave. Staffs are however advised to be truthful 
to customers especially about the amount of delay time going to 
take because customers will hold them to their word. 
• Build strong customer relationships 
Staff should endeavor to build strong relationships with 
customers. This will enable them explain in more cordial terms, 
the reasons for delay. The customer can be more easily 
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convinced to wait or leave and come back later to pick up their 
order if they cannot wait but can return. The customer will also 
feel at ease while waiting and will not be too focused on the 
delay. 
5.2.4 Proposal of Technology based Solution 
A technology based solution can also be developed by building a small 
computer application using the java programming language. A mobile 
application could also be built using a j2me or android platform. This 
application will give both staff and customers of Akornor information on 
queue lengths and estimated queue time. From the findings of this research, 
arrival rates proved the most difficult data to gather. A section could be 
included in the interface where customers can comment on queues at 
Akornor and indicate the specific time which they intend to visit Akornor. This 
could help gather data on arrival rates.  
The program will be connected to the school network to update the 
database. It will also be able to predict queue lengths from customers who 
want to visit Akornor at that moment. It could also display the menu for 
customers to see when they access the application. Since Akornor uses 
electronic means to take orders from customers, the database can be 
modified to include main variables such as the average serve time and 
number of people served to find out the average number of people in the 




In conclusion, it is observed from the findings of this research that the 
process at Akornor can be modeled if data can be gathered on all the 
variables at Akornor which are arrival rates, serve times and number of 
people in the queue. It was observed that the data from arrival times was 
quite difficult to obtain but could be obtained nonetheless. The findings from 
this research also showed the views of customers on certain aspects of 
Akornor’s service. Recommendations were also made on how the service 
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Appendix 1 –Questionnaire Sample 
Ashesi University College 
Questionnaire 
ID# ________________ 
This questionnaire seeks to gather information about waiting at Ashesi’s cafeteria. Participation 
is voluntary but recommended to enable as much data as possible to be collected. 
1. Gender: Male  Female:  
3. If a student, please state your year group. 
2013  2014  2015     2016 
4. Are you on the Ashesi meal plan? 
Yes      No  
5a. How often do you visit Akornor? (Please tick (√) me slots that apply to you.) 











Monday     
Tuesday     
Wednesday     
Thursday     
Friday     
Saturday     











Monday     
Tuesday     
Wednesday     
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Thursday     
Friday     
Saturday     













Monday      
Tuesday      
Wednesday      
Thursday      
Friday      
Saturday      
Sundays      
 
6. How long are you willing to wait in a queue at Ashesi’s cafeteria? 
2-5 minutes     5-10 minutes  10-15 minutes  15-20 minutes  
Over 20 mins 
7. How long do you actually spend in a queue at Ashesi’s Cafeteria 
2-5 mins   5-10 minutes  10-15 minutes  15-20 minutes  
Over 20 mins 
8. In your opinion, what number of people would make a queue “too long” at Ashesi’s cafeteria? 
5 people               10 people     15 people   20 people       other (please state) 
____ 
9. What would you do when a queue is “too long” at breakfast? 
Wait        Wait a while and leave              Leave and come back later            Leave and find an alternative            
N/A  
10. What would you do when a queue is “too long” at lunch? 
Wait        Wait a while and leave              Leave and come back later            Leave and find an alternative            
N/A  
11. What would you do when a queue is “too long” at supper? 
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Wait        Wait a while and leave              Leave and come back later            Leave and find an alternative            
N/A  
 































































Appendix 3- Field Data: Average serve time 
 
Average serve time data over the 4 day period 
  morning afternoon evening   
day1 1.79 1.79 2.28   
day2 1.63 1.45 3.35   
day3 1.77 2.66 4.37   
day4 1.79 1.91 No data   
Average 1.75 1.95 3.33   
Total 
average   2.34     
 
Appendix 4- Cashier time average 
 
Cumulative average cashier service times 
  Normal 
Meal 
plan Staff discount 
Day 1 0.48 0.57 0.73 
Day2 0.81 0.7 0.74 
Day 3 0.81 0.74 1.4 
Day 4 0.65 0.74 0.71 

































































































Appendix 6 – Field data: expected wait time and “actual” wait time 
for customers 
 











Count Count Count Count Count 
28 14 1 4 2 
 









Count Count Count Count Count 
6 11 13 12 8 
 
Appendix 7- Field data: What number of people would make a queue 
too long  
 
  
What number of people makes a queue too 









people other total 
  4 33 8 4 1 50 
% of 




























wait a while and 
leave
14%
leave and come 
back later
22%





Generally, what would you do if a 
queue was too long
